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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-reply 
monitor method in infrared ray communication where 
communication processing is smoothly conducted and .,. 
the transfer efficiency is enhanced without incurring 
abortion of frames or interruption of an infrared ray link. 
SOLUTION: An EOF monitor timer 14d is provided to 
detect an identifier denoting an end of frame in the case 
that the identifier denoting the end of frame cannot be 
received or it is affected by other infrared ray. Operation 
of the EOF timer is started upon reception of ah 
identifier denoting a head of frame and terminated upon 
reception of the identifier denoting an end of frame. 
Meanwhile, monitoring of the time-out of the EOF timer 
1 4d and reception processing of signals sent from a 
slave station are conducted. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A main station and a slave station are the no response supervisory circuits which 
supervise a no response in infrared ray communication which performs two-way communication 
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with half duplex serial infrared rays, The 1 st monitor means that supervises whether it is within a 
time [ to which time to] shift .to transmission to^said next slave? station Wvas set beforehand ] after 
receiving a change-of-jurisdiction data frame which shows change of jurisdiction of a 
transmission right from said slave station, The 2nd monitor means that supervises whether it is 
within a time [ to which receiving time to reception of a response frame from said slave station 
was set beforehand ], The 3rd monitor means in -Which reception of said response frame 
supervises whether time to an end is within a time [ which was set up beforehand ] after 
receiving said response frame before said 2nd monitor means detects timeout, A no response 
supervisory circuit having a means to perform transmission to said slave station again when said 
3rd monitor means detects timeout, in said main station. 

[Claim 2]After said 3rd monitor means detects timeout, The no response supervisory circuit 
according to claim 1 constituting so that the iink release passage of time beforehand set up in 
order to report that a response is not obtained by upper device and to perform release 
processing of an infrared ray' link between a threshold level time set up beforehand and said main 
station, and said slave station may ibe supervised. 

[Claim 3] A main station and a slave station are the no response monitor methods which 
supervise a np response in intrared ray communication which, perform 

with half duplex serial infrared rays, A step which supervises whether it is -within. a time [ to 
which time after receiving a change-of-jurisdiction data frame which shows change of 
jurisdiction of a transmission right from said slave station until it shifts to transmission to said 
next slave station was set beforehand], A step' which supervises whetih'er it is within a time [ to 
which receiving time to reception of a response frame from said slave station was set 
beforehand ], A step to which reception of said response frame supervises whether reception 
end time. to an end is within a time [ which was set up beforehand ] after receiving said response 
frame before detecting timeout under surveillance of said receiving time, A ho response monitor 
method having a step which performs transmission to said slave station again when timeout is 
detected under surveillance of said reception end time in said main station: 
[Claim 4]A threshold level time beforehand 1 set up in order to report that a response is not 
obtained by upper device after timeout was detected under' surveillance'' of said reception end 
time, The no response monitor method according to claim 3 supervising link release time 
beforehand set up in order to perform release processing of an infrared ray link between said 
main station and said slave station. 

[Claim 5]It is the recording medium which recorded a no response supervisory control program 
for a main station and a slave station to supervise a no response in infrared ray communication 
which performs two-way communication with half duplex serial infrared rays, Said no response 
supervisory control program makes it supervise whether it is within a time [ by which time after 
receiving a change-of-jurisdiction data frame which shows change of jurisdiction of a 
transmission right from said slave station until it shifts to transmission to said next slave station 
was beforehand set as said main station ], Receiving time to reception of a response frame from 
said slave station makes it supervise whether it is within a time [ which was set up beforehand ], 
After receiving said response frame before detecting timeout under surveillance of said receiving 
time, reception of said response frame makes it supervise whether it is within a time [ to which 
reception end time to an end was set beforehand ], A recording medium which recorded a no 
response supervisory control program performing transmission to said slave station again when 
timeout is detected under surveillance of said reception end time. 

[Claim 6]A threshold level time beforehand set up in order that it might report that a response is 
not obtained by upper device, after said no response supervisory control program was detected 
[ timeout ] under surveillance of said reception end time in said main station, A recording 
medium which recorded the no response supervisory control program according to claim 5 
characterized by making it make link release time beforehand set up in order to perform release 
processing of an infrared ray link between said main station and said slave station supervise. 



[Translation done ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the recording medium which recorded a no response 
supervisory circuit in infrared ray communication, a monitor method for the same, and its control 
program, It is related with the infrared ray communication system and method for realizing two- 
way communication of data using the physical communication medium according the network 
between especially different computers and between a computer and peripheral equipment to 
half duplex serial infrared rays. 
[0002] 

[Description of the Prior Art] Conventionally, in this kind of infrared ray communication system, 
between different devices, such as a computer and peripheral equipment, is connected by the 
infrared ray communication which performs two-way communication with half duplex serial 
infrared rays. The protocol of this infrared ray communication is based on the SDLC 
(Synchronous DataLink Control) half duplex protocol. Since an SDLC half duplex protocol is 
publicly known art, the explanation is omitted. 

[0003]When a certain factor generates the no response monitoring system of this infrared ray 
communication system during communication and communication with a mating device becomes 
impossible, it is a means for detecting that this communication cannot be performed and 
notifying that to the higher rank of a self-device. 

[0004]That is, no response surveillance is supervising time until it receives a response from a 
mating device after the completion of transmitting. Hereafter, this no response monitoring 
process is explained concretely. When it constitutes a network between different computers and 
for between a computer and peripheral equipment using half duplex serial infrared rays, the 
device which required infrared ray link connection transmission is made into a main station 
(Primary), and the side which met the demand is made into the slave station (Secondary). 
[0005]For example, the main station 2 comprises the send data generation control section 21, 
the light emitting device actuator 22, the light emitting device 23, the Monitoring Department 24, 
the data conversion part 25, and the photo detector 26, as shown in drawing 6 . 
The Monitoring Department 24 is equipped with the supervisor control part 24a, the P timer 24b, 
and the F timer 24c. 

[0006]The slave station 3 comprises the send data generation control section 31, the light 
emitting device actuator 32, the light emitting device 33, the Monitoring Department 34, the data 
conversion part 35, and the photo detector 36, as shown in drawing 7 . 

The Monitoring Department 34 is equipped with the supervisor control part 34a and the watch 
dog (Watch Dog) timer 34b. 

[0007]Since it is connected by half duplex serial infrared rays, it cannot transmit and receive 
simultaneously between the main station 2 and the slave station 3 which were mentioned above. 
Therefore, as shown in drawing 8 , P/Fbit (Poll/Final bit) which shows change of jurisdiction of a 
transmission right is provided in an infrared link frame, and the transmission right is passed to it 
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by turning "ON" P/Fbit. 

[0008]When urging transmission to the slave station 3, the main station 2 turns "ON" P/Fbit and 
hands over a transmission right. On the contrary, the slave station 3 turns "ON" P/Fbit, when 
completing transmission and returning a transmission right to the main station 2. 
[0009]As shown in drawing 9 . the slave station 3 performs answering processing, shortly after a 
transmission right is passed. When there is no Request to Send, the RR (ReceiveRequest) frame 
which turned "ON" P/Fbit is transmitted. 

[0010]In the slave station 3, after acquiring a transmission right as data cannot be transmitted 
but it is shown in drawing 9 until a transmission right is passed from the main station 2 (i.e., until 
P/Fbit receives the frame set to "ON"), even if it receives a Request to Send, send data is put 
on the I frame and it transmits. The transmission of the I frame of the main station 2 and the 
slave station 3 is the same, turns "OFF" P/Fbit of a head frame or an intermediate frame, turns 
"ON" P/Fbit of a final frame, and transmits. 

[001 1]A no response monitoring process supervises the period until P/Fbit receives the frame of 
"ON", after P/Fbit transmits the frame of "ON" during transmission and reception of a frame. If 
P1 of drawing 9 , P2, P3, S1, and S2 exceed fixed time with this value in this, it will be recognized 
as communication being unusual. 

[0012]This no response surveillance is based on the frame transfer rules of the standards 
(IrDArlnfraredData Association) of an infrared-ray-communication procedure. In these frame 
transfer rules, while ** infrared ray link is set up, transmit a packet every less than 500 ms. ** 
Time (P timer: refer to drawing 12 ) for the main station 2 to shift to the next transmission after 
P/Fbit receives the frame of "ON" from the slave station 3 must not exceed 500 ms, ** It is 
defined that time (F timer: refer to drawing 1 1 ) for the main station 2 to supervise the response 
from the slave station 3 must not exceed 500 ms. 

[0013]The packet has referred to the data in which the identifier (BOF:Begin Of Frame) which 
shows a frame head, and the identifier (EOF:EndOf Frame) which shows a frame termination 
were added to the infrared ray frame of drawing 8 . Every 1 byte of this packet is sent out on the 
infrared ray link. 

[0014]If supplemented with the above-mentioned transfer rules, in order to fill the definition of 
** of frame transfer rules, the maximum bandwidth is defined, and the data treated on an 
infrared ray link must fill maximum bandwidth < window size x data size +alpha. 
[0015]The maximum (the maximum turn around time: refer to drawing 1 1 ) of time after acquiring 
a transmission right until it returns the transmission right is decided to be the maximum 
bandwidth here, It deduces from line speed what byte can be transmitted to within a time [ the ], 
and about 80% of the values computed in consideration of the load of hardware (H/W), etc. are 
specified. 

[0016]For example, as shown in drawing 10 . when line speed is 9600 bps, the maximum 
bandwidth will be set to 400 ms if the maximum turn around time is 500 ms. However, when the 
maximum turn around time is 250 ms, 100 ms, and 50 ms, the maximum bandwidth serves as 
immobilization for 500 ms. 

[001 7]When line speed is 1 9200 bps, the maximum bandwidth will be set to 800 ms if the 
maximum turn around time is 500 ms. However, when the maximum turn around time is 250 ms, 
100 ms, and 50 ms, the maximum bandwidth serves as immobilization for 500 ms. 
[0018]When line speed is 38400 bps, the maximum bandwidth will be set to 1600 ms if the 
maximum turn around time is 500 ms. However, when the maximum turn around time is 250 ms, 
100 ms, and 50 ms, the maximum bandwidth serves as immobilization for 500 ms. 
[0019]When line speed is 57600 bps, if the maximum turn around time is 500 ms, the maximum 
bandwidth will be set to 2360 ms further again. However, when the maximum turn around time is 
250 ms, 100 ms, and 50 ms, the maximum bandwidth serves as immobilization for 500 ms. 
[0020]Similarly, when line speed is 1 1 5200 bps, if the maximum turn around time is 500 ms, the 
maximum bandwidth 4800 ms. The maximum bandwidth will be set to 480 ms, if the maximum 
turn around time is 250 ms, the maximum bandwidth is 2400 ms, the maximum turn around time 
is 100 ms, the maximum bandwidth is 960 ms and the maximum turn around time is 50 ms. 
[0021]When line speed is 576000 bps, if the maximum turn around time is 500 ms, the maximum 
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bandwidth 28800 ms, The maximum bandwidth will be set to 2880 ms, if the maximum turn 
around time is 250 ms, the maximum bandwidth is 14400 ms, the maximum turn around time is 
100 ms, the maximum bandwidth is 5760 ms and the maximum turn around time is 50 ms. 
[0022]When line speed is 1 1 52000 bps, if the maximum turn around time is 500 ms, the maximum 
bandwidth 57600 ms, The maximum bandwidth will be set to 5760 ms, if the maximum turn 
around time is 250 ms, the maximum bandwidth is 28800 ms, the maximum turn around time is 
100 ms, the maximum bandwidth is 11520 ms and the maximum turn around time is 50 ms. 
[0023]When line speed is 4 million bps. if the maximum turn around time is 500 ms, the maximum 
bandwidth 200000 ms, The maximum bandwidth will be set to 20000 ms, if the maximum turn 
around time is 250 ms, the maximum bandwidth is 100000 ms, the maximum turn around time is 
100 ms, the maximum bandwidth is 40000 ms and the maximum turn around time is 50 ms. 
[0024]Therefore, when the data transmitting shown by the right-hand side exceeds the maximum 
bandwidth of the left side, data transfer can be performed within the maximum turn around time. 
Therefore, to not fill the maximum bandwidth, it is necessary to adjust window size and data size 
beforehand at the time of infrared ray link connection. 

[0025]Window size is a frame number of I frame text which can transmit continuously. Data size 
is what united the field etc. which are treated on the text data from a higher rank, and an 
infrared ray link, and since it does not influence this art about those details, it omits the 
explanation. 

[0026]alpha is what made time (the minimum turn around time: refer to drawing 1 1 ) required 
when hardware changes from transmission to reception in the above-mentioned formula the 
number of characters, It computes from bandwidth and uses for the method of gaining time by 
transmitting the character which may be taken and spilt before the beginning flag of a frame. In 
addition, there is also a method of delaying the air time for the minimum turn around time, the 
minimum turn around time is beforehand lengthened from the maximum turn around time in that 
case, and the maximum bandwidth is deduced. 

[0027]Each timer supervision supervised by infrared ray communication is defined in order to fill 
** of the frame transfer rules mentioned above. It urges performing packet transmission within 
500 ms also to ** of frame transfer rules, and **, and they are filling ** of frame transfer rules 
with filling "0 second<=P timer <=500ms" and "0 second<=F timer <=500ms", respectively. The 
procedure of these each timer supervision is as being shown in drawing 12 . 
[0028]That is, at the Monitoring Department 24, the supervisor control part 24a starts the P 
timer 24b (drawing 1 2 step S21), and supervises timeout of the P timer 24b (drawing 12 step 

522) . 

[0029]The send data generation control section 21 will transmit the RR frame to the slave 
station 3, if the supervisor control part 24a detects timeout of the P timer 24b ( drawing 12 step 

523) . If the supervisor control part 24a does not detect timeout of the P timer 24b, the send 
data generation control section 21 judges the existence of a Request to Send ( drawing 1 2 step 

524) , and if there is a Request to Send, it will transmit the I frame to the slave station 3 (drawing 

1 2 step S25). 

[0030]lf the RR frame or the I frame is transmitted from the send data generation control 
section 21, the supervisor control part 24a will start the F timer 24c ( drawing 12 step S26), and 
will supervise timeout of the F timer 24c ( drawing 1 2 step S27). 

[0031 ]The send data generation control section 21 will perform retransmission of message to the 
slave station 3, if the supervisor control part 24a detects timeout of the F timer 24c ( drawing 1 2 
step S28). If the supervisor control part 24a does not detect timeout of the F timer 24c, The 
main station 2 performs reception from the slave station 3 through the data conversion part 25 
( drawing 12 step S29), and judges the existence of reception of the identifier (EOF) which shows 
the frame termination of P/Fbit= "ON" ( drawing 12 step S30). 

[0032]lf the send data generation control section 21 does not receive the identifier which shows 
a frame termination, it returns to Step S27, if the identifier which shows a frame termination is 
received, will return to Step S21 and will continue processing, respectively. 
[0033]Then, the function of each timer mentioned above is explained with reference to drawing 
11- Here, the minimum turn around time and the maximum turn around time are common in the 
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main station 2 and the slave station 3. 

[0034]the time of a mating device changing from transmission to reception the minimum turn 
around time — the minimum — it is required time. The maximum turn around time supervises 
the time concerning the frame transmission containing the minimum turn around time, and has 
become "maximum turn-around-time <=500ms" according to ** of frame transfer rules. 
[0035]As mentioned above, the timer supervision of the surveillance of the maximum turn around 
time calculates from bandwidth the number of transmission characters which can be sent out 
within the maximum turn around time rather than it is actually carried out, and it is providing 
transfer data size in less than it, and is performing time supervision. 

[0036]The timers which only the main station 2 supervises are the P timer 24b and the F timer 
24c. The P timer 24b is a watchdog timer for measuring the timing which transmits the RR frame 
and carrying out the interval to the next transmission within 500 ms after the completion of 
transmitting of the slave station 3, when a Request to Send does not occur in the main station 2 
holding a transmission right. The main station 2 holding a transmission right can be transmitted 
shortly after a Request to Send occurs during the surveillance of the P timer 24b. 
[0037]The F timer 24c is supervising time after passing a transmission right to the slave station 
3 from the main station 2 until the transmission right returns. When the timeout 3 of the F timer 
24c, i.e., a slave station, does not answer within 500 ms, in order to fill ** of frame transfer rules, 
the main station 2 is performing the retransmitting process after timeout of the F timer 24c. This 
F timer 24c is used also for a no response monitoring process, and is filling the "500 >=F timer 
>= maximum turn around time." 

[0038]The timer which only the slave station 3 supervises is called the watchdog timer 34b, and 
supervises the packet transmission from the main station 2. This watchdog timer 34b as well as 
the F timer 24c is used for the no response monitoring process. 

[0039]Next, the surveillance of the main station 2 is shown in drawing 13 . the surveillance of the 
slave station 3 is shown in drawing 1 4. respectively, and a no response monitoring process is 
explained with reference to these drawing 1 3 and drawing 14 . To the main station 2 resending by 
timeout of the F timer 24c, the slave station 3 repeats a timer supervision and only performs it 
so that these drawing 13 a nd drawing 14 may be compared and understood. 
[0040]Since this is an office where the slave station 3 follows the main station 2 to the main 
station 2 having the leadership to transmission. It is because it cannot transmit until it acquires a 
transmission right, and since there is no processing which pours data on an infrared ray link 
every 500 ms like the main station 2, even if it does not obtain a response in a timer supervision, 
it does not resend after timeout. 

[0041]After command transmission, the F timer 24c is started, the slave station 3 starts the 
watchdog timer 34b, and the main station 2 waits the response from a partner in the meantime. 
However, surveillance is continued till the time on which it decided at the time of link connection, 
carrying out by repeating each timer supervision, when the response from a partner is not 
obtained in a timer supervision. 

[0042]lt is a threshold level time and link release time, this time on which it decided reports that 
a response is not obtained by the higher rank, when a threshold level time is reached, and when 
it reaches further at link release time, it performs release processing of an infrared ray link. This 
is cutting of the link by a no response monitoring process (refer to drawing 13 and drawing 14) . 
[0043]The relation between these threshold level time and link release time serves as "threshold 
level time < link release time", and the minimum has become 3 seconds link release time. 
[0044] 

[Problem(s) to be Solved by the Invention]Although it is as above-mentioned to perform time 
supervision by determining that the number of transmission characters does not exceed the time 
beforehand by bandwidth in the maximum turn around time in the no response monitoring 
process in the conventional IrDA communication mentioned above, It may be generated in actual 
transmitting processing by send data which exceeds the maximum turn around time. 
[0045] For example, it is generated by send data which exceeds the maximum turn around time 
because processing is performed to the send data actually transmitted as shown in drawing 1 5 . 
Before and after the send data transmitted in an infrared format, the frame identifiers which 
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show "BOF:0xC0" and "EOF:0xC1" are added, and the character string of "OxCO" and "0xC1" 
cannot exist m the send data inserted by frame identifiers. 

[0046]"OxCO" and "0xC1" in send data call it a nontransparent character, and when actually 
transmitting, "a 0x7D:escape character (CErCharacter ofEscape)" is inserted just before that, 
and the exclusive OR of "0x20" is taken for a nontransparent character. In this case, since 
"0x7D" is used as an escape character, it becomes a nontransparent character. 
[0047]Drawing 15 shows the data which flows on a actual circuit, when a nontransparent 
character is in send data. Thus, since an escape character is inserted even if it computes the 
maximum turn around time with the number of characters beforehand, it is generated by data 
which exceeds the number of characters. 

[0048]The technique using contents as shown in drawing 10 which calculated the maximum turn 
around time from bandwidth also takes insertion of some escape character into consideration, 
and is made into the number of characters which can transmit 80% of the number of characters 
obtained from line speed. 

[0049] However, this is the way of thinking of the West which uses the alphabet which can be 
expressed by 7 bits, In 8 bit expressions which treat a kanji code like [ of Japan ], since there 
are not few character codes which use a high order bit as shown in "OxCO" and "0xC1", also 
when acting to all send data as ** people of the escape character, it must assume. 
[0050]Since it becomes the number of characters which can transmit 50% of the number of 
characters obtained from line speed, and it will become 50% or less of value if the load by other 
factors is taken into consideration when an escape character is inserted in all the characters, 
the transmission exceeding the maximum turn around time as shown in drawing 10 is expected. 
[0051 transmission which passes the maximum turn around time exceeds the surveillance of F 
timer as a result, and causes the problem that no response surveillance timeout occurs and an 
infrared ray link is cut. 

[0052]If a main station will start F timer and will wait for a response after transmission, if this 
structure is explained using drawing 16 and drawing 1 7 . but transmission which passes the 
maximum turn around time in a slave station occurs, Timeout of F timer occurs and the frame 
which transmitted immediately before to fill ** of frame transfer rules is broadcast again. 
[0053]In this case, although data is sent out on the link. In order that what is being supervised 
with F timer may recognize it as a frame only after it receives even the identifier which shows a 
frame termination from the identifier which is reception of a frame and shows a frame head, it is 
going to judge that a main station does not have a response and is going to send out data on an 
infrared ray link. 

[0054]However, as shown in drawing 1 7 . infrared ray communication cannot be transmitted, 
continuing reception for a half-duplex system, but at the time of timeout of F timer, cancels 
discontinuation, i.e., a frame, and shifts reception to transmitting processing. Therefore, the 
frame transmitted from a slave station does not reach a main station as a frame. 
[0055]Similarly, since a slave station changes to reception after its completion of transmitting, 
the RR frame of the main station taken out during transmission of a slave station will also be 
canceled, without the ability to recognize the RR frame. 

[0056]Then, although timeout of F timer occurs again in a main station and the RR frame is 
resent, the same situation is repeated and a frame does not reach a main station. As a result, if 
no response surveillance timeout is repeated in a main station and it attains at unlinking time as 
shown in drawing 1 3 . an infrared ray link will be cut. 

[0057]On the contrary, even if transmission which passes the maximum turn around time occurs 
in the case of a main station, as shown in drawing 18 and drawing 1 9 . the reception by the side 
of a slave station is continued, and it completes. This is because it cannot transmit unless a 
slave station can grant a transmission right from a main station, so reception is continued. 
[0058]Even if an escape character is inserted in all the characters by processing of a frame 
noting that link release time is set as 3 seconds or more on the standards of an infrared-ray- 
communication procedure and the maximum is taken for the maximum turn around time for 500 
ms. In order to complete the transmission with 1 second (500msx2), a link is not released and a 
frame is crossed to a slave station. 
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[0059]The 2nd reason makes bandwidth 80% of the values which the contents shown in drawing 
10 given by the standards of the infrared-ray-communication procedure asked for the number of 
characters which can be transmitted from line speed, and calculated in consideration of various 
addition. However, the throughput of CPU is low. and if received data are processed and time is 
consumed to preparation of send data, the number of characters which can actually be 
transmitted will be 80% or less, and will serve as a value in which the number of transmission 
characters called for by the contents shown in drawing 10 exceeded the maximum turn around 
time. As a result, cutting of the infrared ray link by no response timeout as well as the 
processing treatment of a frame will be caused. 

[0060]As mentioned above, it has resulted in cutting of an infrared ray link in conventional 
technology, without being restored between a main station and a slave station, if transmitting 
processing which passes the maximum turn around time in a slave station occurs. 
[0061]This is because F timer supervised in a main station is supervising the period until it 
receives as a perfect frame which turned "ON" P/Fbit after transmission as shown in drawing 
1_2. The main station has canceled the frame, in order that oneself may transmit a packet, when 
waiting and reception do not complete the response between 500 ms. Although this was 
processing for filling ** of frame transfer rules, the slave station side has started packet transfer 
within 500 ms after reception, and after the main station side's also transmitting, reception is 
started within 500 ms. 

[0062]In conventional technology, since the packet data to which every 1 byte of infrared ray 
link top is transmitted are managed with the frame, frame cancellation and cutting of the infrared 
ray link have been caused. 

[0063]Then, without the purpose of this invention canceling the above-mentioned problem, and 
causing cancellation of a frame, and cutting of an infrared ray link, It is in providing the recording 
medium which recorded a no response supervisory circuit in the infrared ray communication 
which can aim at improvement in smooth communications processing and transfer efficiency, a 
monitor method for the same, and its control program. 
[0064] 

[Means for Solving the Problem]A no response supervisory circuit in infrared ray communication 
by this invention, A main station and a slave station are the no response supervisory circuits 
which supervise a no response in infrared ray communication which performs two-way 
communication with half duplex serial infrared rays, The 1st monitor means that supervises 
whether it is within a time [ to which time to shift to transmission to said next slave station was 
set beforehand ] after receiving a change-of-jurisdiction data frame which shows change of 
jurisdiction of a transmission right from said slave station. The 2nd monitor means that 
supervises whether it is within a time [ to which receiving time to reception of a response frame 
from said slave station was set beforehand ], The 3rd monitor means in which reception of said 
response frame supervises whether time to an end is within a time [ which was set up 
beforehand ] after receiving said response frame before said 2nd monitor means detects timeout, 
When said 3rd monitor means detects timeout, said main station is equipped with a means to 
perform transmission to said slave station again. 

[0065]A no response monitor method in infrared ray communication by this invention, A main 
station and a slave station are the no response monitor methods which supervise a no response 
in infrared ray communication which performs two-way communication with half duplex serial 
infrared rays, A step which supervises whether it is within a time [ to which time after receiving 
a change-of-jurisdiction data frame which shows change of jurisdiction of a transmission right 
from said slave station until it shifts to transmission to said next slave station was set 
beforehand ], A step which supervises whether it is within a time [ to which receiving time to 
reception of a response frame from said slave station was set beforehand ], A step to which 
reception of said response frame supervises whether reception end time to an end is within a 
time [ which was set up beforehand ] after receiving said response frame before detecting 
timeout under surveillance of said receiving time, When timeout is detected under surveillance of 
said reception end time, said main station is equipped with a step which performs transmission to 
said slave station again. 
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[0066]A recording medium which recorded a no response supervisory control program in infrared 
ray communication by this invention. It is the recording medium which recorded a no response 
supervisory control program for a main station and a slave station to supervise a no response in 
infrared ray communication which performs two-way communication with half duplex serial 
infrared rays, Said no response supervisory control program makes it supervise whether it is 
within a time [ by which time after receiving a change-of-jurisdiction data frame which shows 
change of jurisdiction of a transmission right from said slave station until it shifts to transmission 
to said next slave station was beforehand set as said main station ], Receiving time to reception 
of a response frame from said slave station makes it supervise whether it is within a time [ which 
was set up beforehand ], After receiving said response frame before detecting timeout under 
surveillance of said receiving time, reception of said response frame makes it supervise whether 
it is within a time [ to which reception end time to an end was set beforehand ], When timeout is 
detected under surveillance of said reception end time, transmission to said slave station is 
performed again. 

[0067]That is, in a no response monitor method in infrared ray communication of this invention, it 
is supervising with an EOF timer which supervises a no-transmission state through which data is 
not flowing on an infrared ray link simply, and supervises time to reception of an identifier which 
shows a frame termination for a data transfer. 

[0068]Smooth data communication processing becomes possible, without cutting an infrared ray 
link, as long as it is in a state which can communicate physically even if an escape character is 
inserted by edit of a nontransparent character, or a change to transmission from reception is 
overdue, since throughput of CPU is low with this. 

[0069]Although it resent in many cases by that a response from a slave station cannot be 
completed in F timer supervision **** and this had affected the performance with load of CPU 
in conventional technology, The necessity for resending for it is lost with a no response monitor 
method of this invention, and communications processing whose transfer efficiency improved 
becomes possible. 

[0070]In a no response monitor method of this invention, since it is realizable only by 
strengthening a no response monitoring process by the side of a main station, the above effects 
are acquired also connection with a slave station which continues being conventional technology. 

[0071] 

[Embodiment of the Invention] Next, one example of this invention is described with reference to 
drawings. Drawing 1 is a block diagram showing the composition of the main station (Primary) by 
one example of this invention. A figure is provided with the following. 
The main station 1 is the send data generation control section 11. 
Light emitting device actuator 1 2. 
Light emitting device 1 3. 

It comprises the Monitoring Department 14, the photo detector 15, and the data conversion part 
16, and they are the supervisor control part 14a, the P timer 14b, the F timer 14c, and the EOF 
(End Of Frame) timer 14d in the Monitoring Department 14. 

[0072] Drawing 2 is a sequence chart which shows the no response monitoring process in the 
main station 1 by one example of this invention, Drawing 3 is a time chart which shows the timer 
supervision in the main station 1 by one example of this invention, Drawing 4 is a flow chart 
which shows the no response monitoring process in the main station 1 by one example of this 
invention, and drawing 5 is a sequence chart which shows the unlinking processing by the no 
response surveillance of the main station 1 by one example of this invention. 
[0073]The no response monitoring process by one example of this invention is explained using 
these drawing 1 - drawing 5. However, the slave station (Secondary) 3 is the same composition 
as the conventional example shown in drawing 7 . and since the operation is the same as that of 
a conventional example, the explanation is omitted. 

[0074]As shown in drawing 3, the F timer 14c supervises the state where data is not flowing on 
the infrared ray link until it receives the identifier (BOF:Begin Of Frame) which shows a frame 
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head (i.e., until the slave station 3 starts transmission), after the transmission by the side of the 
main station 1. The value Of this F timer 14c is set as 500 or less ms as usual, and it supervises 
that a response is issued on an infrared ray link within 500 ms. 

[0075]Since data is sent out on an infrared ray link at the time of timeout of F14c, it transmits 
by the main station 1 side. The send data at this time is transmitted immediately before. 
[0076]The surveillance in the state where data is not flowing on the infrared ray link from the 
reception completion of the main station 1 to the next transmission, As usual, the P timer 1 4b 
performs, and if a Request to Send is during the surveillance of the P timer 1 4b and there is 
nothing about the data, the RR (Receive Request) frame is sent out on an infrared ray link. 
[0077]It is avoided that the state where the no-transmission state to which transmission is not 
simply carried out on the infrared ray link is supervised by this, and data is not flowing on the 
infrared ray link by it continues 500 ms or more. In this case, since the no-transmission state is 
simply supervised compared with supervising after [ from ] the completion of transmitting to 
response frame reception of a distant office like before, a link is not cut by delay by loads, such 
as hardware. 

[0078]Next, in one example of this invention, the monitoring function to the identifier (EOF:End 
Of Frame) reception which shows a frame termination from the identifier which shows a frame 
head is newly provided. This surveillance is for the main station 1 to prevent continuing waiting 
for reception of the identifier which shows a frame termination infinitely, when some troubles 
occur and transmission is interrupted during transmission in the slave station 3. It is also taking 
into consideration continuing waiting for reception of the identifier which shows a frame 
termination not in response to the response of the slave station 3 but in response to the 
influence of other infrared rays. 

[0079] 14 d of EOF watchdog timers provided in order to detect the identifier which shows a 
frame termination, when influenced by the case where the identifier which shows a frame 
termination cannot receive, or other infrared rays, As shown in drawing 3 . it is started after 
reception of the identifier which shows a frame head, and it waits for reception of the identifier 
which shows a frame termination, and ends. 

[0080]As for the value of 14 d of EOF watchdog timers, it is desirable to wait supposing the case 
where insertion of an escape character (CE:Characterof Escape) is performed to the maximum, 
twice as many time as the maximum turn around time. 

[0081] Although it can think that this is against ** of frame transfer rules, in order that the 
identifier which usually shows a frame termination from the identifier which shows a frame head 
may continue a character and may continue sending out on an infrared ray link, it is not a no- 
transmission state. When the identifier which a certain obstacle occurs and shows a frame 
termination cannot be received, retransmission of message is performed at the time of timeout 
of 14 d of EOF watchdog timers. 

[0082]After timeout of 14 d of EOF watchdog timers supervises progress of a threshold level 
time and link release time, repeating and starting the F timer 14c or the F timer 14c, and the 
EOF timer 14d, as shown in drawing 5 . 

[0083]By installation of 14 d of EOF watchdog timers, after the main station 1 completes 
transmission, the case where the time [ next it starts transmission ] of a between (refer to 
drawing 3 ) exceeds 500 ms of maximums of ** of frame transfer rules occurs, but. In that case, 
since starting of the watchdog timer 34b of the slave station 3 is also overdue as shown in 
drawing 3 , timeout does not occur. 

[0084]Even if timeout occurs, as conventional technology explained, since the minimum of link 
release time is 3 seconds for 1 second, the maximum of 14 d of EOF watchdog timers, A link is 
not cut, as shown in drawing 1 9 . while having repeated starting of the watchdog timer 34b of the 
slave station 3, reception can be completed, and it restores. 

[0085]The no response monitoring process in the above-mentioned main station 1 is explained 
with reference to drawing 4 . At the Monitoring Department 1 4, the supervisor control part 1 4a 
starts the P timer 14b ( drawing 4 step S1), and supervises timeout of the P timer 14b ( drawing 4 
step S2). 

[0086]The send data generation control section 1 1 will transmit the RR frame to the slave 
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station 3, if the supervisor control part 14a detects timeout of the P timer 14b ( drawing 4 step 
S3). If the supervisor control part 14a does not detect timeout of the P timer 14b, the send data 
generation control section 1 1 judges the existence of a Request to Send ( drawing 4 step S4), 
and if there is a Request to Send, it will transmit the I frame to^the slave station 3 ( drawing 4 
step S5). 

[0087]If the RR frame or the I frame is transmitted from the send data generation control 
section 11, the supervisor control part 14a will start the F timer 14c ( drawing 4 step S6), and will 
supervise timeout of the F timer 14c ( drawing 4 step S7). 

[0088]The send data generation control section 11 will perform retransmission of message to the 
slave station 3, if the supervisor control part 14a detects timeout of the F timer 14c ( drawing 4 
step S8). The send data generation control section 1 1 judges the existence of reception of the 
identifier which shows the frame head from the slave station 3, if the supervisor control part 14a 
does not detect timeout of the F timer 1 4c ( drawing 4 step S9). 

[0089]If the identifier which shows a frame head is received before timeout of the F timer 14c is 
detected, the supervisor control part 14a will start 14 d of EOF watchdog timers ( drawing 4 step 
S10), and will supervise timeout of the EOF timer 14d ( drawing 4 step S11). 

[0090]If the supervisor control part 14a does not detect the timeout which is the EOF timer 14d, 
the main station 1 performs reception from the slave station 3 through the data conversion part 
16 ( drawing 4 step S12), and judges the existence of reception of the identifier which shows the 
frame termination of P/Fbit= "ON" ( drawing 4 step S13). The send data generation control 
section 11 will perform retransmission of message to the slave station 3, if the supervisor 
control part 14a detects the timeout which is the EOF timer 14d ( drawing 4 step S8). 
[0091 ]On the other hand, if the send data generation control section 11 does not receive the 
identifier which shows a frame termination, it returns to Step S1 1, if the identifier which shows a 
frame termination is received, will return to Step S1 and will continue processing, respectively. 
The above-mentioned processing is realized by executing the program recorded on the control 
memory which the main station 1 does not illustrate, and controlling the send data generation 
control section 11, the Monitoring Department 14, and the data conversion part 16. A floppy disk, 
ROM (read-only memory), etc. can be considered as a control memory. 
[0092]Under supervising the no-transmission state through which data is not flowing on the 
infrared ray link simply in the one example of this invention, as more than explained, and 
supervising a data transfer with the EOF timer 14d. Smooth data communication processing can 
be planned without cutting an infrared ray link, as long as it is in the state which can 
communicate physically even if the change to the transmission from reception is overdue, since 
an escape character is inserted by edit of a nontransparent character, or the throughput of CPU 
(central processing unit) which is not illustrated is low. 

[0093]Although it resent in many cases by the ability of the response from the slave station 3 
not to be completed during the surveillance of the F timer 14c and this had affected the 
performance with the load of CPU in conventional technology, By the no response surveillance 
by one example of this invention, the necessity for resending is lost and improvement in transfer 
efficiency can be aimed at. 

[0094]since the above-mentioned effect can be acquired only by strengthening the no response 
monitoring process by the side of the main station 1 with one example of this invention, the 
effect of the above [ connection with the slave station 3 with conventional technology j is 
acquired. 

[0095]Since only the no response monitoring process of the main station 1 is changed in the one 
example of this invention further again, Connection with the slave station 3 with conventional 
technology is possible, and since performance is not influenced even if the time of the response 
surveillance from the slave station 3 becomes long, since transmitting processing can be 
immediately performed if a Request to Send occurs while holding a transmission right, but 
retransmission of message by loads, such as CPU, etc. are lost conversely, transfer efficiency 
goes up the main station 1 . 
[0096] 

[Effect of the Invention]As explained above, when a main station and a slave station supervise 
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the no response in the infrared ray communication which performs two-way communication with 
half duplex serial infrared rays according to this invention, Time after receiving the change-of- 
jurisdiction data frame which shows change of jurisdiction of the transmission right from a slave 
station until it shifts to transmission to the next slave station supervises whether it is within a 
time [ which was set up beforehand ], While the receiving time to reception of the response 
frame from a slave station supervises whether it is within a time [ which was set up 
beforehand ], After receiving a response frame before detecting timeout under the surveillance 
of receiving time, reception of a response frame supervises whether it is within a time [ to which 
the reception end time to an end was set beforehand ], It is effective in the ability to aim at 
improvement in smooth communications processing and transfer efficiency, without causing 
cancellation of a frame, and cutting of an infrared ray link by performing transmission to a slave 
station again, when timeout is detected under the surveillance of this reception end time. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the main station by one example of 
this invention. 

[Drawing 2] It is a sequence chart which shows the no response monitoring process in the main 
station by one example of this invention. 

[Drawing 3] It is a time chart which shows the timer supervision in the main station by one 
example of this invention. 

[Drawing 4] It is a flow chart which shows the no response monitoring process in the main station 
by one example of this invention. 

[Drawing 5l lt is a sequence chart which shows the unlinking processing by the no response 
surveillance of the main station by one example of this invention. 

[Drawing 6] It is a block diagram showing the composition of the main station by a conventional 
example. 

[Drawing 7] It is a block diagram showing the composition of the slave station by a conventional 
example. 

[Drawing 8] It is a figure showing the fur mat of an infrared link frame. 

[Drawing 9l lt is a sequence chart which shows the transition processing and the no response 
monitoring process of a transmission right in an infrared ray link by a conventional example. 
[Drawing 1 01 It is a figure showing the maximum bandwidth by a conventional example. 
[Drawing 11 l it is a sequence chart which shows operation of the timer used in the infrared ray 
link by a conventional example. 

[Drawing 12llt is a flow chart which shows the no response monitoring process of the main 
station by a conventional example. 

[Drawing 13l lt is a sequence chart which shows the unlinking processing by the no response 
surveillance in the main station by a conventional example. 
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[ Drawing 14]lt is a sequence chart which shows the unlinking processing by the no response 
surveillance in the main station by a conventional example. 

[Drawing 1 5]lt is a figure showing processing of the nontransparent character of a conventional 
example. 

[Drawing 1 6] It is a sequence chart which shows the detection processing of no response 
surveillance timeout with F timer by a conventional example. 

[Drawing 1 7] It is a time chart which shows the no response monitoring process in F timer by a 
conventional example. 

[Drawing 1 8] It is a sequence chart which shows the detection processing of the no response 
surveillance timeout by the watchdog timer by a conventional example. 

[Drawing 1 9]It is a time chart which shows the no response monitoring process in the watchdog 
timer by a conventional example. 
[Description of Notations] 

I Main station 

I I Send data generation control section 

1 2 Light emitting device actuator 

1 3 Light emitting device 

1 4 Monitoring Department 
14a Supervisor control part 
14b P timer 

14c F timer 
14d EOF timer 

1 5 Photo detector 

16 Data conversion part 
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*>*PK7l — AOP/Fb i t* "OFF" fCU 
7l/-A©P/Fb i t* "ON" tcotasm-rs. 

[001 1 ] ms&smmsumt&y u-a©^^ 

tC, P/Fb i t# "ON" <D7 1/-A^bt!)i 
6. P/Fb i "ON" CD7 1/-A^$fti^t 
*M?l-rSfeOT4)S„ 0 9CDP 1 , P2. P3, S 
1. S2^Ci7«:^fcf3. t©ffij&s*S— jeB#l8J*iH*. 

[0012] c<om&aamm!rmMm&mnwmm 

( I r D A : I n f r a r e d Da t a Assoc 
i a t i o n) ©7 U-A®*jU-;UfcS-^t»Tt»-S„ 
C©7U-Afil;V-;K-«, a>ifi*'HB'J>*aJM5E3 
nri>-5,p B 1«5 0 0 m s ^miC^ir y H©^^f *, 
C<t. ©£Jt2tt6^3#><c>P/Fb i "ON" © 

7u-A*gfiuT^e^©i*fttc^f-r^B#Fa (p* 

-I'v : S i 2#M) *500ms *fflifr«(,>tt&(,>C 
<t . ®±A 2 3 *»6©J£S*16a-r ( F £ 



-^:H1 1*M> #50 0ms4iUBW6^C 

[0 0 1 3 ]^*», h£BS8©8m«7U-AK7U 
-A5fcBl*7r;-rt&!§lJ^ (BOF : Be g i n Of F 
r ame) t V U- J^mffi&mtmifr (EOF : En 
dOf F rame) tasfltaStifc^-frfcffik-C^ 

[0014] ±S©*Bai;i— ;u*»Jl'j-4i. 7 

«rtSK£*< r> -< > F 9 If -f X x 7 s - * If -f X+ a * 

[ o o i 5 ] c c-c. gck®m®m£iz&mm*m-c& 

0, ^-k$*T (H/W) ©taf^LtSWL 

20 [0016] H l 0 {ctk-t J: 5 K: v Httj££# 

96 00 bps©8^, «7c*->r^>5>K4'-f A*s 
5 0 0ms -e&tilZmA\B\m®S&4 OOmsiftfi, 
fil/. *^>->T7"7>K5r-<A#i2 5 0m8. 10 
0ms. 5 0m s©»£tCtt**lUft3*;P5 0 0ms 

[0017] gfc. 1 9 2 0 0 b p s ©» 

£\ IA^->77'?> K£-( A*35 0 0m srS)*a« 
SATOi*i8 0Omsi*S. ffiL, &*£->7 
K£ -f A#2 5 0ms, 100ms, 50ms© 
30 *B^(ctt«^ll«iga*S5 0 0msH5Eitt4. 

[0018] 3 IU^iIg*S3 8 4 0 0 b p s ©ig 
^. &*£->75"?> K£-T A#5 0 0 m sT^titf 
fi7Cifi!gl*i 1 6 0 0msi&5. -fflL. ■ 
777>F$-/A*!250nis, 100ms, 50ms 
©*§£tctt*rt|5|»g£!&i 5 OOmsHJEiteS. 

C0019] ®Ummi5 7 6 0 0 b p s 

©*§•&. «^f->r7->>F*^A3W5 0 0ms-C* 
Wi«^:0«®f«#2 3 6 Omsi&5. ffiU 
->777>Kf-fA*S250ms, 100ms. 50 

40 m s (Dm^icteMckmm&m.ft 5 0 0 m s mmt 
[0020] mmc. mm&ifi 115200bps© 

lA^->75^>Kir-fA!!ii5 0 0msribn 
«S7yiIit§UgSai4 8 0 0ms, gA$->77>)> F 
Ji-fAdJ2 5 0ms r fttif£ft^pn$S^ 2 4 0 0m 
s. g^c^-^T^^^ K*-<A*5 1 0 0 m s'Tfttlti 
^Tvlil^^a^ 9 6 0ms. g^c^->T^'?> F^-f 
A*S5 0 m s-C*titf^@^Jt^4 80msiJS 
S. 

[0 02 1 ] 0^2^*55 76000bps ©ig^. g 
50 Af->7 59> >f Ad^5 0 0msfSn«g7i;lHl 



mgm.&2 8 8 0 Om s, fe*c$->77'?>Ki!'/A 
*S2 50ms T&ftiigAlSigligflAS 14 4 0 0ms. 
i^^->77^> F£^A*S 1 0 0msr*ti(3SA 
(UiSSS** 5 7 6 0 m s , gc*v£->7^3> F^-C A 
#5 Om s"C$)iT.{iSAI5I^S*5 2 88 0ms<bJi 

So 

[0 02 2] UigSS&tf 1 1 5 2 0 0 0bps ©*§£. 

|BI^fi*J57 60 0ms, Hk7\ $->77"5>F$-/ 
A*i2 5 0 m s -C&tttfg*lsli|g^»#2 8 8 0 0m 
s, ^->77')>F$Uiil0 0mst?*tlS 
S*@ifg:gfi# 1 1 5 2 0 m s , «**->r79>K 
£ -Y A# 5 o m s r*n«ifc^[Hl^fi*5 5 7 6 0ms 

[0 02 3] @SG£&tf4 OOOOOObps <D®&> 

iggiMOOOOOms. !^->77^>P^ 
WA#2 5 Om s-T?a*i««*l3HS»# 1 0 0 0 0 0 
os. f*f->75'5>K$-fA!!)n00ms?$.n 
«**@*SF:Ka*4 0000ms. «^*->75 1 )> 
F * -f A*s 5 0 m s VHbirHm^mmm&ifi 2 0 0 0 0 
m s 

[00243 <fc^r, *&Tttstizim? l ~*tfttm 
v&xmffi&mzmz. terns, tAf->77^>Kf 

[0 02 5] -5--f>K-5-y-YXttas»braMiT**I 

5 7 -f-Jl/ F^££>*>-ttfc4>©-C\ -e*i6©ifc!fflK:-o(,> 

[0 02 6] ±IBOS;{C*JC^Tatt^- h'^^r^Slfi 

>-F*4A : Hi 1#M) SSSSKKttOT, Eft 
SB#>e>HfcUU 7U-AO^7 7^03f(fCIR<3C5S 

^ffitcfflc^S. -€-©«*>«:. i/W-^^'J^Ff'/ 
A#©a^B^«:iS6i*s:ffffifcag. ^©*§^«a;t^ 

[0 02 7] fSjWMHi-CEia 3 ti4S* -fvEStti 

Tt,>£„ 7 U-A|5i*;l/-;KD©, <3>4>7^*. "Oms 
^P?-f7^500ms" , "0ms^F3!-f7i5O 
Oms" «fctCi?, ^7Hf?:5 0 0msH 
FWt5C££{EL. 7U-Aam»U-;U©03*jifcU 



ifStW 1 1 - 1 5 4 9 0 8 
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[002 8] -T&tofc. B£8itt2 4?K<£ttiMffllS2 4 
4b4X$-F3# (SI 2^?»7*S 
2 1). P*^72 4b©*-fAr'>F6EaT4'(H 
12^f^S22). 

[0029] mf- *£xsmm&2 i «^w©jamp2 

3) . *fc. i£flir-*£j£$fj®gf52 l«S»JSpaS2 
4a#P£-(v2 4 b©*-/AT-i/ 

«. fi6©e*©««lf*"PJBrL, (§12^f^S2 

4) . j&SS&ttbtittl 7U-A£Sfl§3K:i*<rf S 
(SI 2Xf-;^S25) . 

[003 0] E#ffl|fflaS2 4 a li^gf 1 - *£fiSIW»as 
2 1*6RR7 l/-ASfcliI y U-A*iM5h5 
i, Ff-fT2 4c^f-FSt (il2Xf^S 
2 6). F$-f?2 4cO^-/A7')F?:iflt5 (H 
12Xf ^S27) . 

[0031] ztmr-z&fSMweiz 1 «Mti©iasi52 

4a#F2-fv24c©£-fAy5h*$fem-r5<fc. S£ 
©3^©Si^t^f ^ (SI 2^f»^S28) . £ 
fc. 18JL$)j®§]52 4 aa*F£'fv2 4 cOi-fA? 1 ) F- 

**«t>&w*iK. ±H2tt**-*saft»2 5£jiur 
fi£^3*»^CDgg«iifI*ff(,» (H12xy»:/S2 
9) . P/Fb i t= "ON" 07l/-A»ltSTB 
WF- (EOF) <D9M©««S«4airr& (B12^» 
7-S30). 

[003 2] SMI^- *£j£fM®§B2 1 «7 U- A&Sg 

**-raso-7-%a« l- tttttitac x y » s 2 7 «cr 9 . 

[003 3] S 1 1 €r#MLT. ±«Lfc«* 

•<^©«te«:oi>T:ttwrs. tier. iM2ig^3 

7v^->T^^> F*-TA"C*4. 
[ 0 0 3 4 ] «/hdr - >T 5 > F * -f A«+B#$IS# 
Sfia»&»I«:i5Jgfo.&BKc. */JNH£S&BSlH©e& 

>77>)> F jr-f AJfeStf7U-A36fi{C3&»36>ilt$|HI* 

sta-rsfe©t?*«5. 7u-AteiH;v-;i/©a)fcseor 

"i^*->77'J>Kj'-fAg.50 0ms" £&or 
[0 0 3 5 ] ±$L/cJ:5K:. f^->77^>Ff 

-TA©Bia^is«:*^vsaft-s-s©-ctt&<. 

[0 0 3 6 ] £S 2 ©#*««-*-* *-fvtt. P£^v 
24bMF5-fv24ct*S„ Pf-fv24bttl 
S«*fif^l/fc£JS2 K45t>r36fi»*6«»4Utt«,»» 
£«C. RR7U-A?r^fs-rS^'r5>^^ti-Sfc© 



10 



20 



30 



40 



-c. -&m 3 ommzzTmcxommt -comm* 500 

[0 03 7] F£-fv24 c«^2*^ffi^3K:2im 

%'&m3&5 0 0msy.f*)t£.fcW$:1ft>rj:& items > 

COF f ^ 72 4 c eflMltcfeffch, "5 

OO^F^Yv^gA^-^T^vF^-fA" 

[0 0 3 8 ] fem3<DWmM.? 5$-f"7(J, 
F5^^734bi P?.& &©-C, ±^ 2 #> e>©/S^ », 

[0 039} me. ^m2 o^mzm 1 3 it. fi£^3 © 

^l?rS 1 4«:^^7j\Lt:*sf3. Ctl60 1 3RO'i 1 
4?r#ML-CMfSgl£^S^o^-rittBg-rS 0 tft<=> 
SI 4?ri:[:^-C^5J:^(C. £^2AiF* 

-TV2 4 c©f^A7^ h-CISiM£tT5©K:*tu ft© 
3 « * A vM^H 0 ilUf "5 /cWTS)5. 
[0 040] Ch«£^2 ^ff jc^f 3 ^mtZ&i 
X^iOiCKtL, &J*3#£«2K:ft5Jf-C<fc£fc», 

«fc5K500ms *CCsJ^« y > JiKf- M 
[0 04 1] 37>FSIt iS2BF>Yv24c 

[0 042] COWiJft»6hfc^fflil^O»^l/, 
2/ a A K * AM y > 57 S?SjB$ra© Cit, X U 5- -> 
3 ;b F* Y A^giMLfcJg^(c«±(4(c|C£;§*^f 

t » s *a*p u 3 e, k y > * fiHusn ccsi g o fc«£K 
y > * ©ft?&tMSi 5 = c n*iii£iMM 

3(C<fcSy>*©flJ»rr&S (H13ft»H14# 
M) . 

[0 043] C^Xl/yi/a^KJ-fAi^^jft 

bsrd t<Dmmt "^vvub^y z-i a< y > ^^s?b$ 

IH" i&oTteO. y>*^B$Hlttft/M6aJ3#£& 
[0 044] 

[»iji»«SRfeo«fc9£TsawHj j^L-fcee*© i r d 



(5) 4$i97 l 1 - 1 5 4 9 0 8 
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<fc "5 K$ta§:£?IS!£;£#>£ c <!; r «Fffll6»*ff o r c» s 
C t tt±IB©ii 0 1?* i^0MMlT(JtA* 
->7v9>F*Ya ijffl-r J: 5 felff- * 

[0 04 5] ***->T7$>F*YA*fi 
T^Scgft^-^^-fS©^ H15KSitJ:5 

10 S3»CCtt. "BOF : OxCO" i "EOF : OxC 
1" t*m?y l<~AffiSt}*&tflJaZtl> 7 U-Afg&lJ 
^"TRStifcaHt^-fifcecW: "OxCO" £ "OxC 
1" £©*^Jtt#£-C*&(,>. 
[0 04 6] Slfrr-^tf© "OxCO" Stf "OxC 

BBtc "0x7D (CE : Char ac 

ter of Escape)" SrffAL. mm*& 
# "0x2 0" £©SHfiWi&a«*»£6tia. C.©» 
= • "0x7D"4>x^^r-^iLtf6h^c 
20 #2flX?iS5„ 

[ o o 4 7 ] m 1 5 EJ&fi-r- * wt}mmx&tf& ^ 

■€-©3t^5:Sx.^J:^^7 :r -**5^-r5 0 
[0 04 8] @«S«*»6«**->r9-»KirYA 
***fcH 1 0 (C5*T J: 5 fcrtSfc/Bt»S*tttt£=F© 

£33&© 8 O^^g^Bjfig^X^i l/CV*. 
30 [0 04 9] L*U^*S6. C*lB7e» h-cai3S-r# 

tcg|?:3-K«5 8t'yh^lTO "0xC0"-?> 
"0 xC 1 " ©J:5tt±fl[hr» h^ffifflrJX?^ - F 

[0 0 5 0] ±X<DttK.x-*>r-y-$c?L1fiW A3ti/c 

5 0 %«T©fiitc/is/ca6. B 1 0 CC^T J: ^ frg** 

40 ->T7-7>F^YA^x^^ft*5^®§nS„ 

[005 1 ] ^Aif-vr^^v K*-/A.sarJ:5tt 

[0 0 5 2] C©ttfi**Hl 6M11 7*ffllr»Ttt 

fiflTi^->77'» F^YA<&S-rj:5^ 
^^^■rSi. F$Y70$^7'5h!!iiS4l A 

50 U-A^SiUffTr*. 



(6) 

9 

[0053] corns, v>2±tcit?-$imm3ti 
rt,>-s>#. F^-fv-c^ac-ct^k©^ u-a©§ 

[0 0 54] L#>L%#&. Ml 7 (c^f Oft 

ffiMmi*¥-rnmz<Dtc#>%mz®m l&# zmm-rz 

K. r&to%7U-ASBlE*L. i*e*iffi«:*ffi-*. 10 
AiLTKCiBitl*. 

[0 05 5 ] ftfiKc. fi^©^ff*{Cto$tifc^©R 

et>*fcft. RR7 U-AiBEBWactas'CSrKtt 

[0 05 6 ] *©», £»TOKF *-(•?©* ^A7£ 
h**S6£L. RR7 U-A©ffj*£?T HLtfSRtf 
^OilStl. SlK7U-A#KCiBftU tog 
*. HI 3K^rj:5fc. ^T*h6«1S«*-(A7$ 20 

[0 05 7 ] iMGC. i^OJ|^«:«fiAi'->T7')> 

[0 05 8 ] ft?Hra«^«©«i!g*Mg±. y > 
.««IIIB:3»£U:K:Rje3nr*0. gA-*->75"}> 30 

F*-fA#**ffl©5 0 0ms£6*lft:£LT. 7 U- 
A© JJDIK: ©^K x * 4r - ^*?*t#A 2 

ftTfc. l#(500msX2) **i«afli*^7-r5 
it*. U ft£ 7U-Atifi£^ 

[0059] 2-3i<oifitt, ftftmmmmm<Dmmm 
^m^tirc^i i o tc^rrtS3W0»iaK*6<s 
£-c**:fc3»ft3fcA. «*©ttJn*:*iaL, *s>/cfii 

O8 0%?:ifigi£LTl^. L*»Lfc**i&. CPU 

©*i3*fct;*HS<. SM^-^^Mffior^mf 1 -^© 40 
j»«K^iB%ft*K, mmitcmmx-^^x^mt 8 0% 
■KTiftc. H i o fc^-r i*fg"c««> en/cMfc^t* 

*s&**->77?>F2^A£S;tfcffi<!:&.5. ■£© 

tss. ^ u-A©snx^si[5i«{c > itc.s^-iA/'i 

[0 060] ±SE©J: ffi*ft«-rttfl£J5ar*** 



#P§¥ 1 1 - 1 5 4 9 0 8 
10 

[006 1 ] C*itt£JBJ-CBaR3*i*F*-rv*s. II 
2(C^Lfc«fc i 5(C > i*fif£«:P/Fb i t€ "ON" (C 

tctb-e&Z. £J^«5 0 0ms ©HlJCS*«p%; 

7U-A*88BLTC»5. ChB7 1/-AK»- 
j|/©a>£^fcTfc&©^-c&rjfc#. S^Mtt^ v 
MK£**M*65 0 0ms«rtCcB»&LTl»4L. ± 

^ffilfe^imfStc 5 0 0ms fclrtccgfttf^teS ft-ru 
a. 

[0062] fifcfcgcffirtiaStffSl U > 1 7< -r h r 
C0tl>4. 

[ 0 0 6 3 ] *CT?. *«W©attB±IB©raJH^i«:J» 
ML. 7 U-AOtS^^ 'J >*©ftli^K< C i 

% < . n»aae*fiffiRofeas»*©i^±^H* ci*s 
-ca? s*j*»am«:*jw4«iiss^i3iiigscf-e©i6a 

SffiafeCfK-tOlttl^O *5 A*SB»LfcSB»«flE*« 
[0 0 64] 

[sBH*»»-r5tea>©#a] Kfmvc&zmmsm 

*>©annt©^t£^-r^etiH87 U-A£gfIL-C*> 
6^©fjiBfi^^©i*ft{c^f -r sanai* ©sss n 
tcmrsn *> i- 5 **siar sis 1 ©k»#« t . inb& 

»*»^©(6S7 u-A©^ftSr©§(sB#pa*s^to^ 
3ftfcB*Wrtfr £5fr.*ll«*S*2 ©Kta^at. * 
E»2©E«#&#*-f Ar* h*ttW-r*«rcc«r3Bit: 

§7 U-A«r§<fLrA^e.BUlEIt.§7 U-A©§ff#M$ 
7 * ■C©B»IHJ*J : ?tf>B»£S tifcl^lBrt*>£ 5 

5®3 ©Kta^a i > msm 3 ©*a*a*« * w a t >> 
f *«w LfcNFtcOTBatEa^waHifeiiffiiifTr 

[00 6 5] ##&WKJ:£^MIK:bWSa!U£gae 
«H6SKH*ffiT * 9t, buI2S£^^ 6 ®^ftit©^g 

ommx-Wu * z> * -c©b#p^ *^«)Kjes nfc^iart* 

- A©§{f $t ©§ffB#R8*s^tog^ $ titc®ff% f*ifr E 

at 0 hZ&tiiTZfflicffi&fogy U-Aifllt* 
6UB3*6S7 U-A©graj^7*"C©5ai»7B»B** 

WE»l*T«*flB©»»C f-fAT^h^^WS tifc«F 
{c8ulBfi£^^©iilfi?rSS»f TSXf v It^mitt. 



11 

i o o 6 6 1 *&wicj:2>mimMmict5ttzmii£tgm. 

fflfflt/nf^AfctfirESBK:. fuiafi£S*>6©&fHi© 

ja^©janB«c«f?f -r s s -rossm**? $ tifcmm 
§f§ s r©«fBBsra**F«>R3£ s nfcB$rart a> 4* 5 a»* 
««lr«:SJiaj£S7 u-A£^ora>6mrf2ifrg7 u- 

[0 06 7 ] -ra*>%. *mi<Dmftmmmtc*s»2>m 

*ir(,»«cc»«tii®t«ai8*iaao. ^-fctes*. 7u 
- A»ia4^-r«8!i^-©afi* -coNfMiKta-ra e o 

[0068] cnfciot, *aiK¥o««tix* 

K«<l*>6fiMI^OiW»A3Wl*iA:i fe. ^SffjSc 

4 & < . R»a f 1 - * mmmm&^im t & z> . 
[0 06 9] *fc. flg3HKWrttCPU«DJUncj:->r 
SE^ ^ 6 ©JSS# F * -f vgiftcfj -c ^fc!ltt& 

ao-ci,»fc#. *aw©««essa*SK:j:-,r. *© 

[0070] s etc. *»w©«sitsEa*tt'c«. £ 

r#-s/cto. fie*S5B©s s©ee^i©g,^Tfc±is© 
£ 9 &tis. 

[0 07 1 ] 

Hri*#fl8LTSMrrs. H i «^gi©— fgJSWcj: 
•Si^ (Primary) ©#l&£;rVr7a ? 

s. hk:*si>t, isiBasfi^-ar^jiBwaian i 

4. f££3£7«a5 12i, #6#jR* 13 4. K«B9S 1 
4 4. S#*^15 4. 7 r -*£!ftasi6£»&M&3 

nrfco. naapi 4KBa^««waii 4ai. p*^ 

? 14bi, F*-f-7l4ct, EOF (End Of 

Frame) £ A v l 4 d 4 £{§jtTl»-5. 
C 0 0 7 2 ] 0 2 l4*#6W©-mtWK J: SS« 1 fcfc 

0 3 ta&m<o-*&mc <t4iiiws*-f7g 



C7) !f$giJ¥ 1 1 - 1 5 4 9 0 8 
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m^m?-*-* a^+- h-c*o. muttmmcD— mm 

+ -hT?**). H5tt*»iH©-Sai[«{cJ:<5±JBl© 

«hss£&cc <t5'j> * maemaair i> - * > * =f + 

- h-C*S„ 

[007 3] Ch6Bll~BI5*ffll»r*«9B©— S6» 
W«c«tS«H6SK8Maa«:-3i,»-cSi9i-S-S. fiU fiEJl 

(Secondary) 3ttH7(cii*-«E*W4|5l8© 
«fiX-C*«3. ^©l&ft4>t£*^4R8lft©-C. *<DWm 

10 tt&BS-ra. 

[0 07 4]H3«C^rj:5H:. F*^-714cB£a 
l$J©i#fif£, 7U-Ajfeffl*^rttJ5!KF- (BOF : B 
eg in Of F r ame) *afcT4*-C. Tttih 

■*sfif 3 tf&e&nte? a g -c©ssy>M8 y > ^k^- 
***aE*i-ci»&i»tt.«4B£ta-r*. c©f * 1 4 c 

©fflttfie*ii«P 5 0 OmsJeTRCSSET -5 <fc 5 (CU 5 

ooms wrttcfSiWR y > d»±ccjes36sa § n * c 4 £ 

[0 07 5 ] F MeOir-fATfUSKCH:. ftfltt!/ 

ioo78]ifli ©swg^7*>6:x©as«*-r©jS^ 

ffly >f icc^-f *sSE*TCl^t»ttSi©^Stt. 
4PI««: > Pf-fvUbTR^ P*-fVl4b©£ 

(Receive R e q u e s t ) 7 U-A£g5tfl-|g 

y>^±(citffi-rs„ 

[0077] cntcj^-c. *BKii^M«y>dr±rat 

30 9±K.r-^ifimix{.^^wsnfi5 oomsaii< 
c4*5iHi ) ii§n^ <> c©is^. se3fc©«fc5ccases7a 

*»6ffl*S©iES7 U-A3Wf*-c*ilta-r4©6CJt 

T^©fi??{c J: SilS-C y > 3 c 4 »te 

[0 07 8 ] ^ctc, *»W©-HJSW-Ctt. 7 b-A^fc 
51*^^307-3^67 U-A^*^-r^U7 (EO 
F:End Of F r a m e ) SfI$-e©S£8i«fig£ 

40 ©h^T-^^^L-C^fg^^KLfcJ^. i^l^ 

mic 7 u - A»ja*^-i-»8!Hf-©a® *«f w * c 4 
^Ma©ie«*»^r 7 u-A»ig*^raM!HF-©3fs 
{ 0 0 7 9 ] 7 u- Ajsigi^-rfasd^sfirftai* 
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